Abstract. In this paper, new analytical formulae for the interinsic color index are established for two photometric systems.
Introduction
One of the enigmatic problems of stellar spectrophotometry in the 1920s was the observation that some stars having O-and B-type spectra have red colors characteristic of much later spectral types. This problem posed the puzzling question "How does a star that appears to have a high atmospheric temperature, as judged by the degree of excitation and ionization of the material, radiate a continuous spectrum that is appropriate to a much cooler temperature? "Once the existence of interstellar absorption was recognized, the mystery evaporated and the answer emerged clearly: It doesn't! It radiates the same continuous spectrum as any other star of its type. But the light we receive is reddened by selective absorption processes in the interstellar medium, which dim the light more efficiently at short wavelengths.
Astronomers now know that the obscuring interstellar material is in the form of small soil specks, dust grains whose chemical composition may be silicates (like sand) or carbon-containing compounds (like graphite or silicon carbide). The obscuration of starlight is believed to arise from a combination of true absorption and scattering, and this combination goes by general name of extinction of starlight. Most of the dust grains are slightly smaller than the wave length of the visual light, since, apart from a general extinction of starlight, interstellar dust also produce a reddening of starlight. Fig. 1 helps to explain the physical basis of this phenomenon. Interstellar reddening occurs because blue light is scattered out of the beam of starlight directed toward us more than red light is. Interstellar reddening effects, measured by color excesses, can be determined directly from observation.
The colour index is a simple numerical expression that determines the temperature of a star. To measure the index, one observes the magnitude of an object successively through two different filters, such as U and B, or B and V, where U is sensitive to ultraviolet rays, B is sensitive to blue light, and V is sensitive to visible (green-yellow) light. The difference in magnitudes found with these filters is called the U-B or B-V colour index, respectively. The smaller the colour index, the more blue (or hotter) the object is.
Colour indices of distant objects are usually affected by interstellar extinction i.e. they are redder than those of closer stars. The amount of reddening is characterized by colour excess defined as the difference between the observed colour index and the normal colour index (or intrinsic colour index). For example, in the UBV photometric system we can write it for the B-V color :
is the intrinsic color index and E(B-V) is colour excess. The relation between the color excess and interstellar reddening A is:
Since (B-V) can be determined directly from observations, it remains to compute the interstellar reddening A, the intrinsic color index
. Due to its role, the present paper is devoted to establish new analytical formulae for the interinsic color index for two photometric systems. 
where
N is the number of observations, y is the vector with elements k
The transpose of a vector or a matrix is indicated by the superscript "T". According to the least-squares criterion, it could be shown that [1] . 
1-
4-The average squared distance between ĉ and c is :
5-The average squared Euclidean norm of ĉ is:
Finally it should be noted that if the precision is measured by the probable error e, then
Empirical Relation
An empirical relation between the absolute visual magnitude
is given in reference [2] and is listed in Table 1 . 
Analytical Representation
We established using linear model analysis of Section 3.1, an analytical relation between
This relation is extremely accurate as indicated in the error analysis report 1 of Appendix A
The Q Values
It is possible to define photometric parameter that depends only on the spectral type of a star independent of the reddening. In the UBV, this parameter [2] is:
The Q values for stars of spectral types O through B9 are listed in Table 2 . The importance of this parameter is that:1-For early-type stars, it uniquely determines a star's intrinsic color from photometric data only without the need for spectra. 2-Furthermore Q can be measured easily for stars that are much too faint for spectral classification. It could be shown [2] that:
For spectral types later then A0, Q is not unique function of spectral class and hence it is no longer useful in estimating the amount of reddening present.
Analytical Representation
In order to find analytical representation of Q versus spectral class for earlytype stars, we propose the following two steps:
1-Construct sequence x (say) of positive numbers for the available spectral types, such that: 1 x = for stars of spectral type O5, 2 x = for stars of spectral type O6,
5
. 7 x = for stars of spectral type B1. 5, and so on. In this respect the sequence x corresponding to the spectral types of Table 1 is: 14,15,16} ,11,12,13, ,6.5,7,8,9 {1,2,4,5,6 x = .
2-With the sequence x as the independent variables and the Q values as the dependent value we established using linear model analysis of Section 1 analytical representation between Q and x, the relation: the error analysis of Equation (10) will be given in report 2 of Appendix A In concluding the present paper, new accurate analytical formulae for the intrinsic color index are established for two photometric systems. The importance of these formulae is that, they can be used for any input arguments.
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